1. Introduction {#sec1-medicina-56-00330}
===============

Health literacy (HL) has been defined as the set of skills required to obtain, process, and understand basic health information in medical situations \[[@B1-medicina-56-00330]\]. It extends to the ability to apply information when making decisions regarding one's health and life quality \[[@B2-medicina-56-00330]\]. Inadequate HL is associated with impaired healthcare choices leading to poor quality-of-care \[[@B3-medicina-56-00330]\]. HL also affects perception of illness, which guides self-management and medical treatment \[[@B4-medicina-56-00330]\]. Most assessments of HL focus on access to, understanding of, and use of health information in medical settings and overlook cognitive skills, communication skills, and the ability to analyze the value of messages that may assist in personal health management \[[@B5-medicina-56-00330]\]. The European Health Literacy Consortium proposed a conceptual model of HL encompassing three components: the core concept of HL, antecedents, and consequences of HL. The antecedents of HL include three types of determinant (personal, situational, and socioenvironmental). Personal factors and situational factors are proximal factors; the former include gender, age, education, occupation, income, and insurance, while the later include marital status, living conditions, and peers. Socioenvironmental factors are distal factors and include culture and spoken dialect \[[@B1-medicina-56-00330]\].

Several studies in Europe and the United States have discovered that HL is lower in older adults. HL is essential for older adults because it influences their physical and mental health, risk of cardiovascular disease, oral health, self-care, and even mortality \[[@B6-medicina-56-00330],[@B7-medicina-56-00330]\]. HL research in Asia is mostly disease oriented and focused on the health knowledge of older patients with chronic diseases \[[@B8-medicina-56-00330],[@B9-medicina-56-00330]\]. In addition, the influencing factors of HL are not well studied \[[@B10-medicina-56-00330]\]. Improving HL and its assessment through designated HL environment and health policies could help the health sector improve the population's expectations, preferences, and skills \[[@B11-medicina-56-00330]\]. Therefore, identifying the influencing factors of HL among older adults is critical in Asia. Especially in older people, some socioenvironmental determinants (e.g., culture, language, etc.) or situational determinants (e.g., social support, family and peer influences, etc.) would deeply influence their access to or use of health-related information, and these determinants may be different from those in younger adults. Furthermore, especially in Chinese culture, older adults usually feel embarrassed when they are lacking certain knowledge or skills, which makes HL assessment in Far Eastern countries special and difficult \[[@B12-medicina-56-00330]\].

In a Taiwanese study of self-perceived HL, advanced age and lower education level were associated with poorer perceived HL. Measuring self-perceived HL is simple, but self-perceived HL and actual functional HL differ \[[@B13-medicina-56-00330]\]. HL involves not only the ability to access and understand medical information, it also involves analyzing and applying such information in diverse situations \[[@B5-medicina-56-00330],[@B6-medicina-56-00330],[@B7-medicina-56-00330],[@B8-medicina-56-00330],[@B9-medicina-56-00330],[@B10-medicina-56-00330]\]. Identifying the strengths and weaknesses of people's HL can help them develop personal health strategies or guide community health policies \[[@B14-medicina-56-00330]\].

In Taiwan, health information leaflets and questionnaires are in Mandarin Chinese; however, older adults may be more accustomed to their familiar spoken dialect \[[@B15-medicina-56-00330]\]. Therefore, based on the EU model and empirical evidence from existing literature, this study proposes the examination of personal (gender, age, education, past occupation, current job status, household income, and insurance status), situational (marital status, living situation, number of children, frequency of watching health-related television (TV) programs, frequency of attending health-related courses, and medical assistance), and socioenvironmental (dominant spoken dialect) factors influencing HL among older adults, with an emphasis on their spoken dialect.

2. Materials and Methods {#sec2-medicina-56-00330}
========================

2.1. Participants and Procedures {#sec2dot1-medicina-56-00330}
--------------------------------

A cross-sectional survey was conducted at a district hospital and affiliated community center in northern Taiwan from August 2016 to May 2017. Participants were recruited through convenience sampling when they attended either physical therapy for musculoskeletal pain or community-based group exercise programs at the hospital. The inclusion criteria were (1) age of at least 65 years, (2) no cognitive impairment detected during Mini-Cog instrument screening \[[@B16-medicina-56-00330]\], and (3) ability to communicate and complete a self-administered questionnaire.

This self-administered questionnaire consisted of items related to personal, situational, and socioenvironmental factors influencing HL, which included demographic information asked on the Taiwan National Health Interview Survey (NHIS) (e.g., birth year, gender, education levels, marriage status, residential area, past occupation, income, living status, dominant spoken dialect, etc.) \[[@B17-medicina-56-00330]\]. If the participants could not complete the form because of illiteracy or poor eyesight, two trained interviewers conducted face-to-face interviews in the participants' familiar dialect to collect the same information. Personal factors included gender, age, education, past occupation, current job status, household income, and private health insurance other than the National Health Insurance. Situational factors included marital status, living situation, number of children, frequency of watching health-related TV programs, frequency of attending health-related courses, and medical assistance (presence or absence of people providing support during doctor appointments or when making medical decisions). The socioenvironmental factor considered was the dominant spoken dialect (Hakka, Taiwanese, or Mandarin). This study was approved by the Institutional Review Board of Taoyuan Hospital (TYGH105004) on 7 November 2016.

2.2. Measures {#sec2dot2-medicina-56-00330}
-------------

This study used the Mandarin Chinese version of the European Health Literacy Survey Questionnaire (HLS-EU-Q47). The HLS-EU-Q47 has shown good psychometric properties \[[@B18-medicina-56-00330],[@B19-medicina-56-00330]\]. The questionnaire consists of 47 items assessing three domains (health care, disease prevention, and health promotion) and four levels of HL assessed through questions about access to, understanding of, appraisal of, and application of health information. Responses to each item of the questionnaire are from 1 (very difficult) to 4 (very easy) \[[@B1-medicina-56-00330]\]. To easily compare the three domains of health, the scores of all participants' HL items were summed and standardized to a unified HL index from 0 to 50, where the index = (mean − 1) × (50/3), as recommended by the European Health Literacy Project. Higher HL index indicates more adequate HL \[[@B20-medicina-56-00330]\]. The HLS-EU-Q47 defines four levels of HL with this index: 0 to 25 is inadequate HL, 25 to 33 is problematic, 33 to 42 is sufficient, and 42 to 50 is excellent. The Mandarin Chinese version of the HLS-EU-Q47 has been validated in an older adult population \[[@B13-medicina-56-00330]\] and in patients with chronic diseases in Taiwan \[[@B21-medicina-56-00330],[@B22-medicina-56-00330]\].

2.3. Statistics {#sec2dot3-medicina-56-00330}
---------------

One-way analysis of variance was performed to compare the HL associated with demographic variables. Hierarchical linear regression analysis was used to identify the influencing factors of HL for older adults. We designed three models based on the three domains of HL. Model 1 assesses personal factors, namely gender, age, education, past occupation, and insurance status. Model 2 incorporates situational factors, namely marital status, community involvement, medical assistance, health-related TV watching, and health-related course attendance. Model 3 adds spoken dialect (i.e., the socioenvironmental factor). The sample size of this study was based on a previous study that reported an adjusted *R*^2^ of 17.4% with type I error of \<0.05 and power of 0.8. Thus, we required at fewest 100 older adults and 14 determinants: gender, age, education, past occupation, job status, household income, insurance status, marital status, living condition, number of children, health-related TV viewing, health-related course attendance, medical assistance, and dominant spoken dialect. All statistical analyses were performed using IBM SPSS version 22.0. Significance was defined as *p* \< 0.05.

3. Results {#sec3-medicina-56-00330}
==========

3.1. Demographic Variables {#sec3dot1-medicina-56-00330}
--------------------------

A total of 161 older adults were recruited. Among them, 34 (21.1%) participants completed the questionnaire through verbally administered survey by the interviewers. The average age was 75.16 years (standard deviation = 6.53), 41.3% had less than six years of educational attainment, and 11.20% were uneducated. More than half had worked as physical laborers in the past (60.8%). Regarding household income, 51.2% of participants' households earned 20,000 to 50,000 New Taiwan dollars (NTD) per month. For comparison, in 2017, the mean and median monthly incomes for the Taiwanese population were 49,989 and 39,166 NTD, respectively (i.e., 1615 and 1265 USD, respectively). Only 17.8% of the participants often watched health-related TV programs. The majority of older adults lived with others (83.8%) ([Table 1](#medicina-56-00330-t001){ref-type="table"}). A plurality of participants spoke Hakka (44.7%) as their dominant dialect, followed by Mandarin (33.5%) and Taiwanese (21.7%).

3.2. Health Literacy {#sec3dot2-medicina-56-00330}
--------------------

Overall, the mean HL index in this study was 30.83. The percentages of participants with inadequate, problematic, sufficient, and excellent HL were 22.98%, 34.78%, 29.19%, and 13.04%, respectively ([Table 2](#medicina-56-00330-t002){ref-type="table"}). Limited HL, that is, inadequate or problematic, accounted for 57.76% of participants.

3.3. Influencing Factors of HL {#sec3dot3-medicina-56-00330}
------------------------------

[Table 3](#medicina-56-00330-t003){ref-type="table"} presents the personal determinants related to HL (*R*^2^ = 0.36) among older adults. In Model 1, significant influencing factors were age ≥85 years (*β* = −9.08, *p* \< 0.001), 1--6 years of educational attainment (*β* = 5.25, *p* = 0.024), \>6 years of educational attainment (*β* = 8.28, *p* \< 0.001), and unknown insurance status (*β* = −8.06, *p* = 0.005). Model 2 additionally incorporated the situational factors explaining HL (*R*^2^ = 0.37). Significant factors were age \>85 years (*β* = −7.86, *p* = 0.003), \>6 years of educational attainment (*β* = 6.33, *p* = 0.002), and unknown insurance status (*β* = −9.89, *p =* 0.002). Model 3 added spoken dialect as a determinant of HL (*R*^2^ = 0.56), and significant factors were age \>85 years (*β* = −8.50, *p* \< 0.001), unknown insurance status (*β* = −9.04, *p* = 0.001), and dominant spoken dialect of Hakka (*β* = −10.28, *p* \< 0.001) or Taiwanese (*β* = −8.34, *p* \< 0.001).

4. Discussion {#sec4-medicina-56-00330}
=============

To our knowledge, this is the first study exploring the effect of different personal, situational, and socioenvironmental determinants of HL among older adults in Taiwan. Exploring the health-related skills of the aging population in Taiwan through HL levels may help guide policies to improve HL among older adults. For HL assessment, we used the HLS-EU-Q47, a comprehensive questionnaire assessing the broad concept of HL in terms of three domains (health care, disease prevention, and health promotion) and four competencies regarding health information (access, understanding, appraisal, and application).

4.1. HL of Older Adults {#sec4dot1-medicina-56-00330}
-----------------------

In the present study, more than half (57.6%) of the older adults had limited general HL, as well as limited HL in each of the questionnaire domains (health care, disease prevention, and health promotion). Sufficient and excellent HL were more prevalent in the health care and disease prevention domains than in the health promotion domain. An explanation is that data were collected in a hospital setting where older adults received more information regarding health care and disease prevention than regarding health promotion.

Older adults usually have low education levels, poor communication abilities, high morbidity rates, or functional limitations, which can influence their acquisition, understanding, or application of health information in making medical decisions or practicing self-care \[[@B23-medicina-56-00330],[@B24-medicina-56-00330],[@B25-medicina-56-00330],[@B26-medicina-56-00330]\]. Therefore, improvement of the HL environment on the part of healthcare facilities by providing age-friendly navigation, written or oral communication, technology, and health policies for older adults could be a prerequisite solution for older adults with inadequate HL \[[@B27-medicina-56-00330],[@B28-medicina-56-00330]\]. In addition, our results did not reveal a significant effect of past occupation, while a previous study mentioned that older adults who used to be laborers were shown to have lower HL \[[@B29-medicina-56-00330]\].

4.2. Influencing Factors of HL {#sec4dot2-medicina-56-00330}
------------------------------

### 4.2.1. Personal Factors {#sec4dot2dot1-medicina-56-00330}

In our study, some personal factors (85+ years old, education, and insurance) were significantly associated with HL. However, neither past occupation nor current job status had a significant relationship with the level of HL. Some previous studies mentioned that patients' HL may be related to their employment and job types \[[@B29-medicina-56-00330],[@B30-medicina-56-00330]\], while another study proposed prior and current occupation had no association with older adults' HL \[[@B31-medicina-56-00330]\]. The possible reason may be that, as compared with other personal determinants, past or current occupation was a less relevant factor influencing older adults' HL in the statistical model.

Older age groups were more likely to have poorer physical status and understanding \[[@B19-medicina-56-00330]\], which may impair the ability to access, understand, appraise, and apply health information, and thus reduce HL. However, it was non-significant when situational factors or socioenvironmental factors were included. This may be because older adults can obtain health information by watching health-related TV programs \[[@B32-medicina-56-00330]\] or from the Internet \[[@B33-medicina-56-00330]\]. In our study, the observation of the poorest HL among adults aged ≥85 years might be related to education. When these adults were of school age, education was not widely mandatory or available in Taiwan; therefore, many older adults above 85 years old are illiterate and have inadequate HL. Moreover, approximately 5% of the study population who had lower HL were unsure whether they had purchased additional private insurance in addition to the Taiwan National Health Insurance, which is a mandatory single-payer system that covers more than 99% of Taiwan's population since 1995. It also agrees with an Australian study that people who actively purchased private health insurance had superior active health management, social support, and understanding of health information \[[@B34-medicina-56-00330]\].

### 4.2.2. Situational Factors {#sec4dot2dot2-medicina-56-00330}

Our study suggested no significant association between situational factors and HL among older adults. A study of living situations in Taiwan revealed that more than 70% of older adults choose to live with their families \[[@B35-medicina-56-00330]\]. However, in our study, over 90% (146 out of 161) of older adults lived with family members or someone else. They are prone to lower HL scores than their counterparts. They are often unable to seek medical treatment on their own and must rely on family members they live with. Consequently, they usually have poor medical decision-making abilities \[[@B36-medicina-56-00330]\]. In addition, we assessed both the current job status and past occupations of the participants because a previous study mentioned that past experiences (e.g., relationships with other individuals or communities) were reported to affect the lives of aging adults \[[@B37-medicina-56-00330]\]. However, occupation was not a significant determinant of HL in our study.

### 4.2.3. Socioenvironmental Factors {#sec4dot2dot3-medicina-56-00330}

Dominant spoken dialect is a major determinant of HL among older adults in our study. Appropriate communication in an adult's dominant spoken dialect can improve personal awareness of the medical system, self-care skills, and HL \[[@B34-medicina-56-00330],[@B35-medicina-56-00330],[@B36-medicina-56-00330],[@B37-medicina-56-00330],[@B38-medicina-56-00330]\]. We found Taiwanese- and Hakka-speaking older adults had significantly lower HL than those who spoke Mandarin. The reason might be that the questionnaire was administered in Mandarin, the most commonly written and spoken official language in Taiwan. This problem also resulted in difficulty attaining HL especially for older adults who mainly speak Taiwanese and Hakka. A study on immigrants concluded that their HL was impeded by their language and culture \[[@B39-medicina-56-00330]\]. Therefore, healthcare professional should consider the HL of older adults and use the appropriate spoken dialect to disseminate health-related information and reduce health inequality.

4.3. Limitations {#sec4dot3-medicina-56-00330}
----------------

Our study has several limitations. First, this was a cross-sectional study. Therefore, causal relationships could not be established. We could not eliminate potential selection bias because of the convenience sampling method and small sample obtained from a single hospital and a community center. Second, the subjective assessment of the HLS-EU-Q47 is sensitive to the emotional state of participants and recall bias. In addition, about one-fifth of our participants completed the questionnaire through face-to-face interviews instead of self-administration, which might influence truthfulness about some sensitive issues, such as education and occupation. Third, our eligibility criteria excluded older adults who could not follow instructions to complete the assessment. Also, our study sample was from a single area and the sample size was not large. Thus, the results should be cautiously generalized to other age groups or living areas.

5. Conclusions {#sec5-medicina-56-00330}
==============

More than half of the older adults in this study had limited HL. Among the three domains of HL, Taiwanese older adults had higher HL in health care and disease prevention than in health promotion. We concluded that factors significantly associated with HL included age over 85 years old, dominant spoken dialect (Taiwanese or Hakka), and not knowing insurance status. Our study results may help clinicians' early identification of older adults at high risk for poor HL and health administrators to establish geriatric health education and policies through establishing an age-friendly HL environment. From our findings, we recommend that it be tailored to individuals' age, education level, and health insurance services, as well as their dominant dialects.
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###### 

Descriptive statistics of health literacy (HL) and demographics.

  Demographic Characteristics        *N*     (%)    HLS-EU   *p* Value                           
  ---------------------------------- ------- ------ -------- ---------------- --------- -- -- -- ---------
  **Personal factors**                                                                           
  Gender                                                                      0.218              
  Male                               80      51.2   31.79    (29.98--33.61)                      
  Female                             81      48.8   29.88    (27.40--32.35)                      
  Age (years)                                                                 \<0.001            
  65--74                             79      54.4   34.16    (32.45--35.87)                      
  75--84                             65      38.4   29.33    (26.98--31.67)                      
  ≥85                                17      7.2    21.08    (14.63--27.52)                      
  Education                                                                   \<0.001            
  Illiterate                         26      11.2   21.37    (16.88--25.86)                      
  1--6 years                         67      41.3   30.59    (26.90--32.72)                      
  \>6 years                          68      47.5   34.68    (32.82--36.54)                      
  **Past occupation**                0.001                                                       
  Ordinary staff                     57      39.2   34.13    (32.12--36.14)                      
  Physical labor                     104     60.8   65.87    (26.99--31.05)                      
  Current job status                                                          0.108              
  Retired                            105     63.3   29.92    (28.06--31.78)                      
  Still working                      56      36.7   32.53    (29.82--35.24)                      
  **Household income (NTD/month)**   0.117                                                       
  \<20,000                           35      23.1   32.69    (29.91--35.46)                      
  20,000--50,000                     81      51.2   31.38    (29.42--33.34)                      
  \>50,000                           45      25.7   28.39    (24.73--32.05)                      
  Insurance status                                                            \<0.001            
  Private insurance                  116     74.0   31.66    (30.15--33.16)                      
  National Health Insurance only     31      21.2   33.94    (30.72--37.16)                      
  Unknown                            14      4.8    17.08    (9.28--24.88)                       
  **Situational factors**                                                                        
  Marital status                                                              0.513              
  Married                            134     83.8   31.06    (29.39--32.72)                      
  Divorced or other                  27      16.2   29.70    (25.63--33.77)                      
  Living situation                                                            0.34               
  With others                        146     83.9   30.59    (28.95--32.24)                      
  Alone                              15      16.2   33.14    (29.31--36.98)                      
  Children                                                                    0.15               
  None, or children \<15 years       21      14.3   33.71    (29.19--38.23)                      
  Children ≥15 years                 140     85.7   30.40    (28.76--32.03)                      
  **Health-related TV programs**     0.004                                                       
  Often                              23      17.8   36.59    (33.60--39.57)                      
  Rarely                             128     82.2   30.27    (28.55--32.00)                      
  **Health-related courses**         0.275                                                       
  Often                              13      8.8    33.69    (26.92--40.45)                      
  Rarely                             148     91.2   30.58    (29.00--32.15)                      
  Medical assistance                                                                             0.005
  No                                 133     82.6   29.83    (28.11--31.54)                      
  Yes                                28      17.4   35.57    (32.70--38.44)                      
  **Socioenvironmental factor**                                                                  
  Dominant spoken dialect                                                                        \<0.001
  Hakka                              72      44.7   26.12    (23.68--28.56)                      
  Taiwanese                          35      21.7   29.13    (26.97--31.29)                      
  Mandarin                           54      33.5   38.21    (36.62--39.79)                      

Abbreviations: HLS-EU, European Health Literacy Survey; NTD: New Taiwan dollar; TV: television; CI: confidence interval.
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###### 

General and domain-specific HL index and level (*N* = 161).

  -------------------------------------------------------------------------------------------------
  HL                        Mean (SD)       Inadequate\   Problematic\   Sufficient\   Excellent\
                                            *N* (%)       *N* (%)        *N* (%)       *N* (%)
  ------------------------- --------------- ------------- -------------- ------------- ------------
  General health literacy   30.83 (9.82)    37 (23.0)     56 (34.8)      47 (29.2)     21 (13.0)

  Health care               31.16 (8.52)    35 (21.7)     53 (32.9)      60 (37.3)     13 (8.1)

  Disease prevention        31.43 (11.21)   30 (18.6)     54 (33.5)      46 (28.6)     31 (19.3)

  Health promotion          29.94 (11.42)   45 (28.0)     43 (26.7)      52 (32.3)     21 (13.1)
  -------------------------------------------------------------------------------------------------

Abbreviations: HL, health literacy; SD, standard deviation. Scores (under each level) of all participants' HL items are in parentheses.
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###### 

Influencing factors of health literacy in hierarchical linear regression models.

  Influencing Factors of HL               Model 1   Model 2           Model 3                                                              
  --------------------------------------- --------- ----------------- --------- ------- ---------------- ------- -------- ---------------- ---------
  **Personal factors**                                                                                                                     
  Gender                                                                                                                                   
  Male (ref.)                                                                                                                              .
  Female                                  0.08      (−2.79, 2.95)     0.956     0.43    (−2.58, 3.45)    0.776   0.37     (−2.16, 2.90)    0.771
  Age (years)                                                                                                                              
  65--74 (ref.)                                                                                                                            
  75--84                                  −0.90     (−4.25, 2.45)     0.595     −0.28   (−4.05, 3.49)    0.884   −2.16    (−5.35, 1.04)    0.185
  ≥85                                     −9.08     (−13.73, −4.43)   0.000     −7.87   (−12.98, 2.74)   0.003   −8.50    (−12.80, 4.19)   \<0.001
  Education                                                                                                                                
  Illiterate (ref.)                                                                                                                        
  1--6 years                              5.25      (0.69, 9.74)      0.024     3.36    (−1.51, 8.22)    0.175   2.06     (−2.04, 6.15)    0.322
  \>6 years                               8.28      (3.32, 13.24)     0.001     6.33    (0.77, 11.88)    0.026   3.49     (−1.22, 8.21)    0.145
  Past occupation                                                                                                                          
  Physical labor (ref.)                                                                                                                    
  Ordinary staff                          −1.08     (−6.88, 4.71)     0.712     1.37    (−5.38, 8.12)    0.689   3.91     (−1.79, 9.61)    0.177
  Current job status                                                                                                                       
  Retired (ref.)                                                                                                                           
  Still working                           4.60      (−3.76, 12.95)    0.279     3.90    (−4.88, 12.68)   0.382   3.35     (−4.02, 10.73)   0.370
  Household income (NTD/month)                                                                                                             
  \<20,000 (ref.)                                                                                                                          
  20,000--50,000                          −0.50     (−3.87, 2.87)     0.770     0.22    (−3.33, 3.77)    0.902   −0.11    (−3.09, 2.86)    0.941
  50,000--100,000                         −2.02     (−6.35, 2.31)     0.358     −0.66   (−5.45, 4.13)    0.787   −0.46    (−4.47, 3.56)    0.822
  \>100,000                               2.00      (−3.07, 7.06)     0.437     2.94    (−2.37, 8.24)    0.276   1.50     (−2.97, 5.98)    0.507
  Insurance status                                                                                                                         
  National health insurance only (ref.)                                                                                                    
  Private insurance                       1.44      (−2.06, 4.94)     0.419     1.68    (−2.16, 5.52)    0.388   −0.17    (−3.42, 3.08)    0.918
  Unknown                                 −8.06     (−13.67, −2.45)   0.005     −9.89   (−16.18, 3.61)   0.002   −9.04    (−14.35, 3.73)   0.001
  **Situational factors**                                                                                                                  
  Marital status                                                                                                                           
  Married (ref.)                                                                                                                           
  Divorced or other                                                             −0.65   (−5.12, 3.82)    0.774   1.88     (−1.96, 5.73)    0.335
  Living situation                                                                                                                         
  With others (ref.)                                                                                                                       
  Alone                                                                         1.31    (−3.73, 6.35)    0.608   0.09     (−4.23, 4.42)    0.966
  Children                                                                                                                                 
  Children ≥15 years (ref.)                                                                                                                
  None or children \<15 years                                                   2.60    (−1.55, 6.76)    0.217   1.63     (−1.87, 5.13)    0.359
  Health-related TV programs                                                                                                               
  Often (ref.)                                                                                                                             
  Rarely                                                                        −1.31   (−5.53, 2.91)    0.54    0.74     (−2.84, 4.31)    0.684
  Health-related courses                                                                                                                   
  Often (ref.)                                                                                                                             
  Rarely                                                                        −1.26   (−6.77, 4.24)    0.651   −0.91    (−5.53, 3.71)    0.697
  Medical assistance                                                                                                                       
  Yes (ref.)                                                                                                                               
  No                                                                            2.42    (−1.39, 6.24)    0.211   2.98     (−0.23, 6.19)    0.069
  **Socioenvironmental factor**                                                                                                            
  Dominant spoken dialect                                                                                                                  
  Mandarin (ref.)                                                                                                                          
  Hakka                                                                                                          −10.28   (−13.04, 7.51)   \<0.001
  Taiwanese                                                                                                      −8.34    (−11.52, 5.17)   \<0.001
  *R* ^2^                                           0.36                        0.37                     0.561                             
  Adjusted *R*^2^                                   0.31                        0.28                     0.153                             

Abbreviations: ref., Reference. CI: confidence interval.

[^1]: These authors contributed equally to this work.
